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EDITORIAL 


Tue effective use of medical personnel and facilities during the war is the 
concern of every member of the profession. In the early days of hostilities 
the response to the demands of the Emergency Medical Service was prompted 
alike by appreciation of the risks to the civil population from aerial attack 
and by the belief that this service had a prior claim upon our immediate 
resources. That we should have remained immune from attack so far has 
not lessened the need for this service, and for its perfection in every detail; 
but it has served to throw into relief the disorganisation of those peace-time 
health services which the change entailed. 

How severe was this disorganisation at the outbreak of the war came to 
be realised during the first month, particularly in the London area. The 
virtual cessation of ordinary hospital and private consultant facilities 
entailed much hardship, and carried no little risks. In the Metropolitan 
area and Home Counties the administration of the tuberculosis services 
practically ceased for a short time and is only now approaching normal 
again. Out-patient clinics and dispensary attendances were cut short, 
patients already under treatment in hospital and sanatoria were discharged, 
waiting-lists became sterilised, supervision and contact examination became 
impossible, and those who wished to obtain private treatment or advice 
were delayed or neglected. The need to retain our tuberculosis service 
unimpaired as a functioning machine for the civil population and members 
of the Forces was emphasised in a letter to The Times on October 20 
from the Marchioness of Titchfield, Sir Percival Horton Smith Hartley, and 
Dr. Harley Williams, writing on behalf of the National Association for the 
Prevention of Tuberculosis. The Minister of Health thereupon invited the 
National Association, together with representatives from the Joint Tuber- 
culosis Council and the Tuberculosis Association, to form a deputation to 
meet him for discussion of future arrangements. 
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This deputation presented a memorandum to the Minister outlining the 
difficulties and problems to be faced. Particularly they urged that 
tuberculosis institutions, which in many cases are unsuitable for the 
reception of civilian or military casualties, should be restored to their normal 
use, and that a detailed plan should be prepared allocating sanatoria for 
this or other purposes. The financial difficulties entailed by evacuation 
schemes, particularly with patients requiring pneumothorax treatment, 
should be the subject of a ruling by the Ministry upon the authority 
responsible for payment. Notification was of paramount importance, and 
the deputation deprecated any action which discouraged this practice, 
particularly as evacuated children had been placed in homes where there 
were already cases of pulmonary tuberculosis, and sufferers from open 
phthisis had been received in homes where there were children. The 
difficulties arising from allowing tuberculous patients to be admitted to 
hospitals taking casualties were also raised, and the suggestion was made 
that certain sanatoria should be reserved on a regional basis for the treatment 
of tuberculosis alone, and that they should be free from all liability to 
evacuation. The importance of continued facilities for the surgical treatment 
of phthisis was stressed, and also of the need for more beds devoted to the 
care of non-pulmonary tuberculosis. The wider use of existing facilities, 
especially radiological facilities, for the detection of tuberculosis in recruits 
and militiamen, and the full use of expert advice upon the diagnosis 
and treatment of tuberculosis arising in members of the Services 
was raised, especially as adjudication upon claims for pensions will 
arise. 

In his reply to the deputation the Minister of Health said that it was 
fully intended that the tuberculosis services should be maintained in war- 
time. Although some patients had been discharged from sanatoria and 
other institutions, about two-thirds of the 28,000 beds provided for the 
treatment of tuberculosis in England and Wales remained available through- 
out the early weeks of the war for their peace-time purposes, though the 
proportion varied in different parts of the country. Actively infectious 
cases which had been discharged should be sought out and brought back for 
treatment, and steps had already been taken to enable a number of smaller 
tuberculosis institutions originally included in the casualty scheme to return 
wholly to their normal functions, making available some 5,000 more beds. 
More beds would be released as annexes to hospitals were completed. 
Dispensary services, in London for example, were returning to normal. He 
welcomed arrangements whereby accommodation in various districts might 
be pooled to avoid the mixing of tuberculous and non-tuberculous patients, 
and mentioned that one such arrangement was already in force in the 
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West Riding of Yorkshire. As regards the Services, the need for making 
satisfactory arrangements was under detailed consideration. 

The result of this meeting was that the Minister invited the National 
Association, the Joint Tuberculosis Council and the Tuberculosis 
Association to set up a committee to keep in contact with the Ministry, the 
tuberculosis service and the general public. Delegates from the Society 
of Medical Officers of Health have also been appointed, together with the 
Medical Officer of Health for the London County Council and a representa- 
tive of the Ministry of Health. This committee now meets under the title 
“‘ Standing Advisory Committee on Tuberculosis,” and all will wish it well 
in the tasks which lie ahead. 

Meantime considerable restoration of the tuberculosis services has 
already taken place. Dispensary clinics are at work, and more beds are 
available. In the London area the release of the voluntary hospital staffs 
from whole-time service in the Emergency Medical Service has allowed 
a resumption of their hospital and private practices. The special chest 
hospitals are assuming a much larger proportion of their normal activities, 
though they have throughout done remarkable service with skeleton staffs 
in maintaining pneumothorax treatment for many patients who otherwise 
would have been compelled to cease treatment. For the moment it looks 
as though facilities are now assuming proportions adequate to deal with 
those needing care or supervision; but the balance as regards beds may 
soon be upset once the public begin to take full advantage of the resumed 
services, and as the return of evacuees and military sick continues. In 
the reception areas the position is less reassuring, for in many areas 
normal facilities would not be sufficient to deal with the influx of patients 
that has occurred. As regards the Forces there is still more ground for 
concern; for the recognition of incipient or even ancient phthisical lesions 
in recruits still seems to be regarded by medical boards as a matter upon 
which radiography is relegated to an unimportant place, and physical 
signs decide the verdict. A much wider use of radiography will have to be 
made if large-scale admissions of phthisical subjects to active service are to 
be avoided, with all the destructive influences that this would entail. Mass 
photography of the screen image, which has already been tried abroad with 
promising results, may provide a cheap and rapid solution. This is now 
being actively considered in this country, and we may hope that shortly it 
will become available, and its exact value determined. 

Another, and perhaps the most grave problem of tuberculosis work, as 
it affects both a civilian and military population, has recently been raised 
again by Lord Willingdon in a striking letter to The Times (January 13, 
1940). He points out that although much can be done to restore working 
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capacity impaired by accidents or sickness, there is no national scheme for 
converting that restored capacity into wages, and that most of the value of 
the restorative work is thereby wasted, both in a national and individual 
sense. To overcome this state of affairs it is suggested that a Rehabilitation 
Board should be organised running on the lines of a public utility, an idea 
put forward originally in 1929 by Sir Pendrill Varrier-Jones and Mr. 
Reynell Wreford. The income of this Board would be derived from 
sources which at present dispense unemployment and health benefits, and 
power would be given to divert relief expenditure, in the case of disabled 
persons, to the service of rehabilitation loans. It appears that this is regarded 
as a way of avoiding increased outlay upon health or social services. The 
Board would provide a link between working capacity and the opportunity 
to earn, and it is suggested that it would gradually become the Contractor- 
General to the public authorities, converting the disabled from a liability 
into an asset. The benefit of this saving would be widely felt, and those 
coming under such a scheme would be employed at union rates under 
conditions which suited their disability, instead of being unemployed. 

It has long been agreed that the crux of the after-care problem in 
tuberculosis is the absence of national facilities for rehabilitation. Lord 
Willingdon’s forceful advocacy of the idea of using money, now spent un- 
productively upon benefits, for the service of rehabilitation loans controlled 
by a National Board, is impressive. It leaves no doubt that a case has been 
made out for the project which entitles it to detailed investigation by a 
special commission. A working and self-supporting scheme would have 
immense value, particularly in the aftermath of war, when disablement from 
many causes will inevitably become an even greater problem than it is at 
present. 
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THE TUBERCULOSIS ASSOCIATION 
OF INDIA 
By Dr. C. FRIMODT-MOLLER, 


C.B.E.(HON.), 


Medical Commissioner, The Tuberculosis Association of India. 


Prevalence of Tuberculosis in India 


From the old literature in India it is known that a disease which was 
probably tuberculosis has existed in this country as far back as its history 
can be traced. 

What is less known is that there are reasons for believing that tuberculosis 
seems to be spreading rapidly in recent years. Major-General Sir John 
Megaw, formerly Director-General of the Indian Medical Service, who made 
a special study of the question of the prevalence of tuberculosis in India, 
wrote in 1938 that all evidence pointed strongly to a serious increase of the 
disease during recent years. 

It would carry us too far to go into the whole question why the disease 
is on the increase, but it should suffice to mention the great development of 
communications in India, bringing the remotest villages into contact with 
the larger towns. The increase is perhaps still more due to the development 
of big industrial centres, especially during the present generation. Tens of 
thousands of villagers immigrate to these centres in order to seek employment, 
returning again when the seasonal work is over and often bringing the disease 
back with them to spread in the countryside. 

The prevalence of tuberculosis in India cannot be definitely ascertained. 
On the basis of facts available various authorities differ much in their 
calculations, but it is probably not very wrong to surmise that about 500,000 
deaths from tuberculosis occur annually. To get an impression of what 
this figure means, it is of interest to compare the death-rate from tuberculosis 
in India with that in those countries in the West where it is lowest. While 
the tuberculosis mortality is 69 per 100,000 population in Great Britain, 
68 in the United States and 40 in Denmark, it is believed to be about 
250 in India. The death-rate from tuberculosis in India is almost the same 
as that of 252 per 100,000 for England in 1861-1865. 
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From the meagre facts to hand it has been calculated that there may now 
be in India from 2 to 5 million persons suffering from active tuberculosis in 
one form or another. 


Lack of Anti-Tuberculosis Measures 


The outlook becomes even more serious when we consider the scanty 
facilities for institutional treatment of tuberculous patients at present 
existing in India. The best way to drive this fact home is to mention that 
if the population in India should have the same opportunity for institutional 
treatment as, for instance, the population in Scotland, where there is set 
aside for treatment of tubercular patients one bed for every goo of population, 
there should be in India about 375,500 beds for this purpose, while there 
are in the whole of India at present only about 2,700 beds. It is also 
instructive to mention that the provision of beds for tuberculosis in approved 
institutions in England is one bed for every ten tuberculous patients, while 
in India there is only one bed for every 2,000 patients needing such treatment. 


Pioneer Work in Fighting Tuberculosis 


The first attempts to meet the appalling need of combating the disease 
in India began shortly after the year 1900, at which time practically no 
provision whatever existed for institutional treatment of tuberculosis. 
From the very beginning, when measures, however small, were taken to 
fight the onslaught of the disease, Christian Medical Missions shared in these 
pioneer efforts. Until very recently about half the number of beds available 
in the whole of India for treatment of tuberculosis were to be found in 
Mission institutions. 

Although Dr. A. Lankester in 1914 suggested the formation of a 
** National Association for the Prevention of Consumption,” two years later 
he himself withdrew his own suggestion, finding, during his great inquiry 
(1914-1916), that India was not yet ripe for such an organisation. No 
steps of any kind to establish an organised All-India campaign were taken 
until the end of the third decade. 


King George Thanksgiving (Anti-Tuberculosis) Fund 


In the year 1929 the then Viceroy, Lord Irwin, opened an All-India 
Fund to commemorate the recovery of His Majesty King George V from a 
long and serious illness. It was intended that the proceeds of this appeal 
should be utilised for the alleviation or prevention of sickness and disease 
in India. The amount raised was about £73,800, and with the approval 
of His Majesty in 1930 this sum was vested in the Indian Red Cross Society. 








THE TUBERCULOSIS ASSOCIATION OF INDIA 7 


It was thereafter decided that the whole amount should be invested and 
the income derived therefrom should be utilised to promote an anti-tubercu- 
losis scheme for the whole of India. The result of this decision was the 
formation of “‘ The King George Thanksgiving (Anti-Tuberculosis) Fund.” 
On May 14, 1931, the Fund Committee held its first meeting. 

The Fund established sixteen branches in the Provinces and in some 
Indian States. The committees included heads of Medical and Public 
Health Departments as well as others. In the majority of these branches 
there were again established district branches. 

As the income from the investment was completely inadequate for dealing 
with all aspects of the tuberculosis problem in India, it was decided that the 
total income should be entirely used for preventive and educative activities. 

One of the chief preventive measures adopted was the establishment 
of tuberculosis clinics or dispensaries. When the Fund began to function, 
only a few clinics existed in India. The Fund helped in the opening and 
maintenance of such clinics in a few Provinces and States. There are now 
sixty clinics working, spread over the whole of India. 

The greatest difficulty in preventive work amongst the families of 
tuberculous patients was soon found to be the lack of trained health visitors, 
and the Fund helped, therefore, to train some at existing tuberculosis institu- 
tions and also began recently a course for training in Delhi. 

Another of the various activities of the Fund was the organisation of 
post-graduate courses for doctors in tuberculosis. Eight such courses, 
each lasting one month, have been organised in various parts of India 
during the last few years, and 281 doctors have availed themselves of this 
training. These courses have helped much to give the general practitioners 
a new orientation regarding the prevention and the treatment of tuberculosis 
and have secured their co-operation in the fight against the disease. 

Another prominent activity of the Fund was to establish an All-India 
educative campaign with regard to the tuberculosis problem and to the 
measures to be taken to combat the disease. A variety of literature was 
produced in different languages and distributed through the branches, 
Medical and Public Health Departments, and other agencies engaged in 
public welfare. Through frequent visits of the Organising Secretary of 
the Fund io the branches and existing anti-tuberculosis activities in various 
parts of India much good work was done in diffusing useful information 
to these and to the general public. 

It is not possible to mention all the various activities within its sphere 
of work which the Fund undertook. Although small and often apparently 
rather insignificant, nevertheless these activities have created a public 
consciousness regarding the seriousness of the tuberculosis problem in India. 
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Through all its different activities the Fund did a considerable amount of 
hard spade work in preparing the ground for the next step forward in 
combating the disease among India’s many millions of population. 


The King-Emperor’s Anti-Tuberculosis Fund 


The meagre anti-tuberculosis activities in this vast sub-continent received 
a much-needed stimulus and a great impetus when Her Excellency the 
Marchioness of Linlithgow landed in India as its present Vicereine. 

Familiar with the campaign against tuberculosis in England and for 
years personally connected with one of its great anti-tuberculosis measures, 
Her Excellency first spent a considerable time in studying the whole problem 
in India. As a result of this personal inquiry as to the best policy to adopt 
in the present tuberculosis situation, Lady Linlithgow issued on December 1, 
1937, her great appeal for the “‘ King-Emperor’s Anti-Tuberculosis Fund.” 

In this article it is not possible to quote the whole of Her Excellency’s 
appeal, but a few sentences should suffice to give the impression of its vision, 
its forcefulness, and its practical suggestions. 

“From inquiries,” said Her Excellency, “ which I have made I am 
satisfied that of all the evils which afflict India and which charitable 
endeavour, strengthened by adequate resources and properly directed, 
can help to mitigate, tuberculosis is at once the most deadly and the one 
which most needs attention in a fresh aspect. . . . I believe that the public 
conscience in almost every class of society is already greatly stirred by the 
menace of tuberculosis, and I feel that it would be difficult to render the 
people of India a better service than that of trying to protect them against 
this terrible scourge. . . . I have therefore decided to appeal to the whole 
of India for the collection of money on as large a scale as possible to finance 
a determined and continuing campaign against the spread of the disease. . . . 

“IT am happy in being able to announce that His Majesty the King- 
Emperor has approved my plan and, by way of showing his direct and 
immediate sympathy with it, has graciously consented to the Fund which 
I propose to raise being named the King-Emperor’s Fund. . . . 

“. . . It is intended to found an Anti-Tuberculosis Association for 
India, consisting of a central body supported by Provincial and State 
organisations, which would be expected to affiliate themselves to the central 
body, and to apply a uniform policy to the circumstances of the different 
localities in which tuberculosis prevails. The expenditure in the Provinces 
and States would be mainly on the maintenance of clinics and where possible 
on sanatoria and after-care settlements, while the expenditure at the 
headquarters, directed by experts and representatives of the affiliated 
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organisations, would be on research, the provision of technical advice and 
general co-ordination of effort, and on a central model clinic in Delhi. 
But as the most effective and really concrete work falls to be done in the 
Provinces and States, I propose that of the moneys raised in the Provinces 
and States in answer to this appeal as much as 95 per cent. should be returned 
for local expenditure, and the remaining 5 per cent., together with any 
subscriptions that may be voluntarily earmarked by the donors for ex- 
penditure on central activities, should be retained by the central organisa- 
Gam. ..«. 

“«.. . I hope that everyone in India, rich and poor, will contribute 
according to their means—much or little—to this great cause, grasping a 
noble opportunity of united effort to oppose a great evil in India and to 
promote the highest welfare of her people.” 

The appeal for the King-Emperor’s Anti-Tuberculosis Fund was closed 
on December 31, 1938, although collections have continued. 

The total contributions in response to Her Excellency’s appeal were 


Rs. 79,31,174, or about £594,838. 


Formation of the Tuberculosis Association of India 


Preparations were made during 1938 for the formation of a new 
All-India tuberculosis organisation, and a constitution was drawn up. 
On February 23, 1939, “‘ The Tuberculosis Association of India” was 
legally registered and the inaugural meeting was held on March 29, 1939, 
at the Viceroy’s House in New Delhi. 

The amount to be retained by the Central Association in Delhi aggre- 
gated to Rs. 5,44,019. This sum was increased by winding up on February 
24, 1939, the affairs of ‘‘ The King George Thanksgiving (Anti-Tuberculosis) 
Fund,” and its endowment (amounting to Rs. 11,53,100) and its cash balance 
were transferred to the central organisation of the Tuberculosis Association 
of India in accordance with previous approval of the Indian Red Cross 
Society. The total endowment of the Tuberculosis Association of India is 
therefore Rs. 16,97,119. 

The Patron of the Association is His Excellency the Viceroy, whose 
approval is necessary to alter or amend the Rules and Regulations of the 
Association and for expending any part of the corpus of the two Funds 
transferred to the Association. The Patron decides also what part of the 
Fund is corpus and what part is the income of it. 
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Activities of the Central Association 


The general management of the affairs of the Association is vested in 
and rests with the Central Committee in Delhi. This committee consists 
of twenty-eight members. Besides a few official members, the committee 
contains two representatives of the Central Legislature elected by the 
Legislative Assembly and by the Council of State respectively, one by the 
Indian Red Cross Society, representatives elected by the Annual General 
Meeting of the Association, representatives elected by the affiliated bodies, 
and a few co-opted members. 

The President is Her Excellency the Marchioness of Linlithgow, and the 
Chairman, ex officio, is the Director-General, Indian Medical Service. 

The affiliated bodies consist of Provincial and State organisations as 
well as of other institutions. Each branch and affiliated body is independent 
in the administration of its funds and the conduct of its operations except 
as regards the control over the activities of such branch or affiliated body 
which are partially or wholly financed by the Central Committee. All 
branches and affiliated bodies shall furnish an annual report and shall 
assist in the furtherance of the common object of the Association. 

It will not be difficult to understand that such decentralisation with 
independent branches is a necessity in a country as large as the whole of 
Europe without Russia. Nevertheless, the Central Committee should be 
of great help to all branches and affiliated bodies through its various activities. 

Although the Central Association exercises no controlling influence 
over the affiliated associations, it renders through its Medical Commissioner 
all possible help to them in the development of their schemes, both of 
contemplated new work and of that already existing, with the view that 
experience from other parts of India should become available to each 
affiliated association deciding to benefit by it. 

The Central Association not only offers to help the branches with regard 
to the tuberculosis policy most suitable to local conditions in the various 
Provinces and States, but offers also, through its Medical Commissioner, 
more detailed help concerning location, construction, equipment, staffing 
and functions of tuberculosis clinics and other tuberculosis institutions. 

The way in which the tuberculosis problem will be and must be tackled 
in the Provinces will vary both according to already existing anti-tuberculosis 
activities and to the resources available in each Province. There is, however, 
a certain general tuberculosis policy which will be followed all over India, 
and which is to a great extent different from the policy now adopted in 
most of the countries in the West. In these countries there has now come to 
exist a more or less uniform scheme, combining all the various measures duly 
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co-ordinated for combating the disease. A wholesale transference of all 
the links of the Western co-ordinated scheme for the whole of India is, 
of course, at present totally out of question. In the campaign in India 
the tuberculosis clinic must occupy the forefront in the campaign, although 
it will not be possible to provide immediately a great number of beds for 
the patients detected by the clinics. The organisation of the clinic has 
therefore to be modified and will differ from that found in Europe. Much 
more treatment has to be given in the clinics in India; and each clinic 
ought to have a few beds of its own, to be used for beginning pneumothorax 
treatment or for patients needing special observation for establishing a 
finai diagnosis. The conditions existing in India with almost negligible 
facilities for institutional treatment force the home treatment to be relied 
upon to a degree not considered right in the West. One of the chief objects 
of the clinic in India must be to support and guide this home treatment 
in the best possible way by a thorough co-operation with the private practi- 
tioners. The clinic specialist should induce pneumothorax treatment and 
give subsequent refills, if possible at the clinic, while the private practitioners 
look after the patients in their home in constant consultation with the clinic 
doctor. The clinics in India will in this way have to be far more advisory 
centres for the private practitioners than is the case in the West. This is 
necessitated by the present very inadequate teaching in the treatment of 
tuberculosis which is available for private practitioners, due to the lack of 
facilities for clinical instruction in many parts of India. 

One of the important activities of the Central Association is therefore the 
help it should be able to render in seeing training centres established in 
each Province and larger States, where doctors could become specialists 
in tuberculosis with a view to the proper staffing of the increasing number 
of clinics and also of other tuberculosis institutions now coming into existence 
all over India. 

It is also to be one of its activities to promote and assist research work in 
tuberculosis and in special investigations of tuberculosis problems which are 
peculiar to conditions found in this country, with climatic, social, racial 
and economic factors so different from those in the West. 

Further, the Central Association is intending to arrange an information 
and statistical bureau which will collect, analyse and distribute information 
on all tuberculosis matters not only for affiliated associations, but also for 
institutions, the medical profession, the press and the general public. 
Such a bureau will require the creation of a good library containing the 
most important literat-ire on all matters connected with tuberculosis. 

A part of the co-ordinating activities of the Central Associatiun will be 
the publication of a journal dealing with various tuberculosis activities in 
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India and elsewhere and containing general propaganda material. Possibly 
later on a medical journal for tuberculosis in India might be found desirable 
and practicable. 

The creation and maintenance of tuberculosis institutions will rest with 
the Provincial and State organisations, although the centre will always 
be ready to offer expert advice in these matters. It may, however, be 
necessary as one of the activities of the Central Association to establish, 
organise, support and staff a model tuberculosis clinic in Delhi and a 
modern sanatorium of a considerable size not far from it—as well as to 
co-operate with a tuberculosis hospital in Delhi itself—for the sake of meeting 
its educational and research responsibilities. 

The Tuberculosis Association of India is facing so overwhelming a task 
that it is almost paralysing, but the campaign against the disease has, 
nevertheless, by the formation of the Association been given new encourage- 
ment. The result of Her Excellency’s appeal should not, and cannot, 
be measured alone by the amount raised for the King-Emperor’s Fund, but 
the success of the appeal should be measured also by the way in which it 
has brought the seriousness of the tuberculosis problem in India to the 
forefront in the daily press, in public discussions, and in the minds of respons- 
ible administrators and of public bodies. 

It is unlikely that the same results as those obtained in the West during 
one generation of hard fighting against the disease can be achieved in the 
same time in India; such results are to be expected only after two or three 
generations of strenuous and continuous attack on all fronts influencing 
the decline of tuberculosis. This should not discourage our efforts, however, 
nor be allowed again to produce that lethargic and despairing outlook on 
any attempt to put up a fight which has been so common in this country. 

There is no doubt that the great appeal by Her Excellency the Mar- 
chioness of Linlithgow has been very successful in the creation of a new and 
active All-India organisation to fight systematically, effectively, and con- 
tinuously the devastating onslaught of one of India’s most terrible diseases. 
The whole campaign has received renewed life and will, from year to year, 
gather momentum, and its never-failing heartbeat must continue to be the 
Tuberculosis Association of India. 
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INTERNAL PNEUMONOLYSIS: A REPORT” 
ON 200 CASES 


By F. L. WOLLASTON, 
M.R.C.S., L.R.C.P., 
Assistant Medical Superintendent, Royal National Hospital, Ventnor. 


THERE have been few publications in this country on the results of internal 
pneumonolysis, the outstanding ones being Chandler’s review of 210 opera- 
tions (1937) and Brock’s 442 operations (1938). 

In this review 200 cases are reported in which the division of adhesions 
has been undertaken in sanatorium as a routine part of the treatment of 
pulmonary tuberculosis by artificial pneumothorax. The object of the 
operation has been to obtain satisfactory clinical collapse, with either a 
selective radiological collapse giving complete relaxation to the diseased 
area of the lung, or a complete collapse of the lung when this is indicated 
by the extent of the disease. 

The ultimate value of complete or selective collapse is unquestioned. As 
early as 1925 Saugmann and Gravesen, reviewing the after-history (five 
to fifteen years) of artificial pneumothorax cases, showed that in the complete 
or selective collapse group 70 per cent. of cases maintained their health 
and were able to remain at work; in the second group, those in which, though 
the collapse was clinically satisfactory, yet adhesions were present, 35 per 
cent. remained well, while in the unsatisfactory collapse group only 11 per 
cent. were alive and well. This has been confirmed by many other writers. 
Amongst later authorities Bentley (1936), writing on the experience of the 
London County Council, states ; “It is clear that what benefit accrues from 
pneumothorax treatment is largely due to the complete collapse cases.” 
The most striking evidence in favour of selective collapse is brought for- 
ward by Hjaltested and Torning (1939) in their review of pneumothorax 
cases five years after termination. Their figures unquestionably support 
their conclusion that “‘ When the pneumothorax was ideal 80 to go per cent. 
became well, while when the pneumothorax was incomplete 80 to go per 
cent. died.” 

Experience in the use of artificial pneumothorax has shown that an 
efficient collapse without adhesions being present rarely occurs in any but 
those cases in which the disease is minimal. Unfortunately, it is in the 
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cases in which the disease is more extensive that selective collapse is so 
essential, since without it the chance of a permanent obliteration of a cavity 
is almost negligible. When the benefit of complete collapse has been so 
clearly shown there can be no justification for being satisfied with an in- 
complete collapse, even though its immediate results are entirely satisfactory. 
Any operation that improves the collapse must be of value, and the one 
that is accompanied by the least danger and strain to the patient is the 
treatment of choice. 

Hjaltested and Torning show that there is no difference in prognosis 
between those cases in which selective collapse is obtained in the first instance 
and those in which it is obtained by division of adhesions. If we accept 
these conclusions, there is no necessity to wait until the pneumothorax has 
been terminated before endeavouring to assess the results of the division 
of adhesions. It appears to be justifiable to judge pneumonolysis by its 
immediate results and to expect the prognosis to be in accordance with the 
degree of collapse obtained. 

In this review, when assessing the result of operation, the classification 
used by Hjaltested and Torning has been followed, with slight modifica- 
tion, the degree of collapse being indicated by “A” and “B.” 
** Ar” includes all cases in which the lung was free to the level of 
the aortic knuckle and in which either selective or complete collapse 
was maintained; “‘ A2” includes the cases in which a strip of lung was 
adherent along the mediastinum up to, but not extending over, the dome 
of the pleura, and in which the collapse of the lung was selective or complete; 
** Br ” includes cases in which the apex remained adherent to the dome of 
the chest, but the collapse was otherwise clinically and radiologically 
satisfactory, and no cavity was visible ; while “‘ B2”’ includes all in which 
the cavity remained, or lateral adhesions were still present. 

Before operation all cases came into group “ B,” the large majority 
having an uncollapsed cavity and a positive sputum (B2). Though in 
some of these the cavity would undoubtedly have closed in spite of in- 
complete collapse, there would always have remained the danger of relapse 
after the termination of the pneumothorax. On discharge 86 per cent. 
were classified in group “ A.” Thus, again using Hjaltested and Torning’s 
figures, 80 per cent. of these cases should be alive and well five years after 
the termination of their pneumothorax, whereas if no operation has been 
performed 80 per cent. would have been dead. Unfortunately it is not 
possible to divide adhesions in all cases of incomplete collapse, but the 
proportion in which it has been possible has made a very marked difference 
to the number of patients with selective pneumothorax discharged in a 
year. Comparing all pneumothorax cases discharged in 1934, none of 
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whom had had adhesions divided, with all cases discharged in 1938, it was 
found that in 1934 there were 17 (25°8 per cent.) selective collapse cases, 
while in 1938 there were 50 (58°8 per cent.). 

Another method of assessing the results of collapse therapy is by dis- 
appearance of the sputum. Many authorities have shown that the prognosis 
is better when sputum, if any, is negative. Though an incomplete collapse 
may abolish a positive sputum, in a large number this persists, and only 
disappears after division of the controlling adhesion. Of the cases under 
review, 157 had a positive sputum before operation, and only 20 were 
positive on discharge. As in my experience the optimum time for dividing 
adhesions is six to eight weeks after the induction of the pneumothorax, 
the percentage of positive cases before operation is higher than it would have 
been if operation had been delayed, but as satisfactory radiological as well 
as clinical collapse is regarded as essential there is nothing to be gained 
by waiting. 

With a few early exceptions the patients in this series have been entirely 
unselected, thoracoscopy having now become a routine for all cases of 
incomplete collapse, and for all cases in which positive sputum remains in 
spite of apparent satisfactory collapse. In several of the latter a posterior 
adhesion has been found which could not be seen by X-ray, and division 
has abolished the sputum. Occasionally it is possible to divide adhesions 
which radiologically appear impossible; in one particular case an apparently 
adherent apex consisted of a mass of thin strings. But, on the other hand, 
on many occasions what appeared on the X-ray as two or three thin 
strings has turned out to be a wide complex veil. The skiagram ‘s very 
deceptive, and its only use in these cases is to show whether the collapse 
is sufficient. Adhesions have been divided in all cases in which it 
appeared to be reasonably safe, and in which there was either a possi- 
bility of completing the operation or of the patient obtaining definite 
benefit. 

As a general rule thoracoscopy has been undertaken six or eight weeks 
after the induction of the pneumothorax. However, on two occasions it 
has proved of great value as an “‘immediate” operation—once in a 
spontaneous pneumothorax, and the other in order to deal with hemoptysis 
that was uncontrolled by pneumothorax. In the first a bilateral pneumo- 
thorax was present, the pneumothorax in question having been induced 
four weeks previously, and perforation caused alarming dyspnoea, 7,000 c.c. 
of air having been removed in the first six hours. Two controlling adhesions 
were easily divided, and after this there was no further leakage, only a small 
pleural effusion, and a very satisfactory selective collapse was obtained. 
In the other case pneumothorax had been induced for three days, but 
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hemoptysis continued, and X-ray showed that maximum collapse had been 
obtained, the cavity being held out by a lateral adhesion. The adhesion 
was divided, and there was no further hemoptysis. 


Technique 


The operation of internal pneumonolysis is performed under novocain 
anesthesia, using about 10 c.c. of 1 per cent. solution for each puncture. 
Omnopon $ grain and scopolamine ;4, grain were given as a routine before 
operation. In the earlier cases the adhesions were carefully localised by 
stereoscopic radiographs and screening, but it was found that the same 
initial puncture site was nearly always used—namely, the third or fourth 
intercostal space in the anterior axillary line. Accordingly this has been 
adopted as a routine incision, and stereoscopic radiographs are used only 
when there is reason to suspect that an adhesion is inserted in this area. 
A very satisfactory view of the thorax can be had from this position, and 
localisation is much easier when a routine incision is used. 

Before inserting the trocar the space between chest wall and lung 
is carefully measured. The X-ray is often deceptive in this connection, 
and the lung should be felt and its distance measured by using a pneumo- 
thorax needle with a long loose stilette. By doing this as a routine the 
lung will not be damaged, though there is a danger that an adhesion may 
be pierced by the trocar, either because it is inserted at a slightly different 
angle, or because the exploratory needle may have pierced the adhesion, 
the stilette accordingly showing a free space. This occurred once: a large 
vascular adhesion was punctured, and there was a spurt of blood from the 
trocar. The instrument was removed immediately, but the pleural cavity 
filled with blood; fortunately the pneumothorax space was strictly limited 
by the adhesions, and hemorrhage ceased before the patient had lost a 
serious amount of blood. 

When inserting the trocar it should be kept close to the upper edge of 
the rib below, with its flat edge uppermost. Though others have described 
serious hemothorax resulting from damage to an intercostal vessel, in this 
series of cases they have been injured only once in 400 or more punctures; 
this caused a large superficial hematoma and a small blood-stained effusion. 

There is considerable difference of opinion as to whether it is best to 
use the single or double puncture instrument. In this series both have been 
used, the single puncture cannula being usually employed for the initial 
puncture. With it any telescope can be used for exploration, and many 
adhesions, particularly the lateral ones, are easier to divide with the combined 
instrument. As soon as difficulty is encountered a second puncture can be 
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made in the most convenient position, and the operation continued with 
separate telescope and cautery. A combination of the two instruments is 
often useful, the light beside the cautery of the combined instrument being 
used to transilluminate when the presence of lung in the adhesion is 
suspected. The division of the adhesion is made with a dull-red cautery, 
but diathermy is connected in parallel for use in controlling hemorrhage. 
Bleeding occurs so infrequently, however, that there appears to be no 
necessity for preliminary coagulation with diathermy, producing, as it does, 
a greater tissue destruction, and far more discomfort to the patient. 

Before any division is attempted the insertion of adhesions must be 
accurately located, especially in relation to the great vessels. Several 
landmarks must be recognisable, of which the subclavian artery, the 
superior vena cava, the phrenic nerve, and the internal mammary vessels 
are the most useful. The latter can usually be seen even when the apex 
is obscured by adhesions. The extent of the adhesions must be mapped 
out in order to see whether there is reasonable possibility of completing the 
division; partial division of an adhesion seldom does any good, and is a 
danger in that it may lead to tearing. It also appears to increase the 
possibility of pleural effusion. Nor is it an advantage to the patient to 
have many adhesions divided if there will still be one remaining which 
effectively prevents satisfactory collapse. 

Adhesions have been divided in the presence of a contralateral pneumo- 
thorax on seventeen occasions. The difficulty encountered depends on the 
functional capacity of the other lung, and the mobility of the mediastinum. 
In some cases an open pneumothorax has been well tolerated; in the 
majority, all that is necessary is care not to let air in through the cannula, 
and to insert the instruments during expiration. Should air leak in during 
the operation, the quickest way to re-expand the lung is to remove one 
instrument and tell the patient to cough gently. In one case it was necessary 
to employ continuous suction through a needle. Six of these patients had 
previously had adhesions divided in the other side, and their willingness 
to accept further operation speaks well of the little discomfort it causes. 


Types of Adhesions and their Divisibility 


There are many adhesions the division of which is quite simple, just as 
there are many whose division is clearly impossible. Unfortunately there 
are many also in which it is exceedingly difficult to estimate how far the lung 
extends into the adhesion, or to see the full extent and site of attachment 
of the adhesion. One of the greatest dangers lies in the attempted division 
of the adhesion, which at first is apparently simple, but in which the lung 
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soon becomes directly adherent to the chest wall, or which leads, perhaps 
before it is realised, to the mediastinum. Though adhesions show infinite 
variation in their size, shape, and position, they can be divided into three 
main groups. First, the fibrous bands and veils containing no visible 
pulmonary tissue; secondly, the thick bands, usually having an irregular 
area of insertion and often containing visible lung, which may even run 
out and become directly adherent to the chest wall; thirdly, the large areas 
of directly adherent lung. 

The first group presents no difficulty or danger, but even the thin strings 
should be divided as near the chest wall as possible. Those comprising 
the third group are usually indivisible; only when the area of insertion is 
strictly limited is it possible to strip adherent lung from the chest wall; 
it is never possible to strip from the apex or mediastinum. The majority 
of divisible adhesions come in the second group, and the operative difficulty 
depends upon the distance the lung extends out towards the chest, and 
upon the anatomical area of insertion. As it is often impossible to see and 
as it is difficult to estimate the distance that the lung extends outwards, 
it is wise to treat most of them as though the lung was itself adherent, and 
when inserted on a “ safe” area they have always been enucleated, using 
Maurer’s technique of dividing the pleura outside the base of the adhesion, 
and stripping the body of the adhesion off the chest wall in the extra-pleural 
or extra-fascial layer, largely by blunt dissection with a cold cautery. By 
this method there is no danger of damaging the lung, and, though perhaps 
unnecessary in some cases, it is much safer and is excellent practice. 

It is quite possible to strip a limited area of adherent lung from the 
lateral chest wall, and in some cases, once the thickened edge of the pleura 
is divided, it is surprisingly easy. But in others, where the loose connective 
tissue is replaced by fibrous tissue, it is exceedingly difficult to keep to the 
right plane, and if division is to be attempted it is necessary, in spite of the 
danger of hemorrhage, to go deep into the chest wall rather than risk 
damaging the lung. 

When, however, these adhesions are inserted on the dome of the pleura 
or mediastinum, enucleation is usually impossible owing to the danger of 
damaging the great vessels, and they must be divided. Division should 
be made as near the chest wall as possible, and there must be at least twice 
the width of a cautery between lung and chest wall; however skilfully the 
division is made, there will be an area on either side of the cut that will 
necrose owing to coagulation. Allowance must be made both for lung 
extending out into the adhesion further than can be seen, and for a soft 
structure being drawn out of the mediastinum. In one case the wall of 
the superior vena cava was drawn outwards, so that, after an adhesion had 
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been divided at what was thought to be a safe distance from the vessel, 
the thin blue wall could be seen unpleasantly clearly in the base of the stump, 
surrounded by a ridge of thickened pleura. If there is insufficient space 
between lung and chest wall to divide such adhesions safely they must be 
left alone. 


Complications 


In exploratory thoracoscopy, providing there is sufficient space between 
lung and chest wall, there is little operative risk, and it is not followed by 
any complications. It can be performed easily and quickly, and should 
always be undertaken where adhesions are present. 

The actual division of adhesions can, however, be an exceedingly difficult 
and dangerous operation. The hemithorax is a large space to explore 
with a telescope having a comparatively small field of vision; land- 
marks are frequently difficult to distinguish owing to pleural thickening, 
and possibly the adhesions themselves are inserted on to or actually covering 
the important apical and mediastinal structures. The twofold dangers 
of hemorrhage, perhaps uncontrollable without open thoracotomy, and 
damage to the lung, with the great danger of empyema, call for sound 
judgment and considerable experience in this particular branch of surgery, 

The operation is accompanied by surprisingly little pain, and the 
patients seldom complain while on the table. In spite of the reputation 
the pleura has for being sensitive, the red-hot cautery causes little more 
than discomfort, and it has seldom been necessary to inject novocain into 
the adhesion; the prick of the needle often causes more pain than the 
cautery, and may be followed by bleeding, which obscures the field of vision. 
Diathermy, on the contrary, nearly always causes severe pain and muscular 
cramp, and if more than a single touch is required novocain must be used. 

There is little or no shock attached to the operation. The average 
operating time is about one hour, but occasionally it has been as long as 
three hours without causing distress. Few patients dread operation, none 
have ever refused, and most of them say that it was not nearly as bad as 
they expected. The division of adhesions is now accepted by them as a 
necessary part of pneumothorax, and their greatest anxiety is to have it 
done as quickly as possible. 

Hemorrhage is by far the most serious and alarming operative danger. 
The adhesion itself is comparatively avascular, being perfectly dry when 
divided by a dull red cautery, and the sources of hemorrhage are 
either adventitious vessels running from chest wall to lung or damage 
to an intercostal artery or vein when enucleating the base of the 
adhesion. The former have been found on several occasions, sometimes 
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running in the adhesion, but sometimes running free, and when taut 
looking exactly like a thin adhesion; some have been divided, and the 
bleeding has always come from the chest wall. Damage to a vessel in the 
chest wall is the more usual form of bleeding, and is alarming when an 
intercostal artery is divided. These may easily be caught when the lung 
is being stripped towards the back, where they run superficially. The 
bleeding from any vessel as large as an intercostal can usually be controlled 
by diathermy. The tip of the cautery is placed firmly against the bleeding 
point and a coagulating current applied for a second. This is usually 
sufficient, but, if not, local anesthetic will probably have to be injected 
before trying again. If an adventitious vessel running to the lung has been 
divided the end is sometimes elusive, and Heaf’s forceps are useful. If 
diathermy applied deliberately under local anesthetic is not successful, then 
pressure should be used, it being a general surgical axiom that there is no 
bleeding that cannot be controlled by continuous and undisturbed pressure 
for fifteen minutes. A small swab on the end of a carrier or Heaf’s forceps 
can be applied to the bleeding point, and if this is not large enough it should 
be possible to introduce a larger swab on forceps by removing one cannula 
and enlarging the intercostal puncture. The last resort is open thora- 
cotomy, but under these conditions it is a hazardous operation, and should 
not be undertaken until pressure has been tried. In dividing adhesions 
the operator must have a routine planned out beforehand for dealing with 
hemorrhage; though the instruments for thoracotomy should be available, 
every care must be taken to avoid wounding a vessel that might require 
an open chest to secure hemostasis. 

Hemorrhage that could not be controlled by diathermy has only been 
encountered on two occasions, both times from branches of the first inter- 
costal. The first was left oozing slightly and soon stopped after the patient 
returned to bed; only a few ounces of blood was aspirated the next day. 
The other was uncontrollable by diathermy, but pressure with a swab of 
cotton-wool on the end of a carrier stopped the bleeding, and hemostasis 
was complete when it was removed fifteen minutes later. Neither these 
nor any other patients have been any worse for operative hemorrhage. 
There was, however, one case of hemothorax in which, though hemostasis 
was complete at the conclusion of operation, about 4 pint of blood was 
subsequently aspirated. This may have been a reactionary hemorrhage, 
or more probably came from an intercostal vessel, which, though wounded 
by the trocar, would not bleed until the cannula was removed. Aspiration 
must have been incomplete, as the pneumothorax soon commenced to 
obliterate, and apical collapse was maintained only by converting it into an 
oleothorax. 
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Small hemorrhage beyond a slight oozing occurred in twenty-three cases 
and necessitated the use of diathermy. In those requiring local anesthetic 
before diathermy could be used effectively there was usually a certain amount 
of blood in the pleura, and when possible this was aspirated under direct 
vision at the conclusion of the operation. Even then it has often been 
necessary to aspirate a blood-stained effusion a few days later; providing 
this has been done, a persistent effusion has not occurred nor the pneumo- 
thorax obliterated. 

Surgical emphysema has seldom been of any importance, sometimes 
there not even being sufficient to demonstrate tactile crackling. In the 
majority of cases in which any occurred it was strictly localised, caused 
little discomfort to the patient, and soon absorbed. In a few cases it ex- 
tended beyond the hemithorax, usually when there had been excessive 
coughing, but in only three cases has it been recurrent, and in one of these 
it was three weeks before the pleural puncture closed, which necessitated 
daily refills to maintain the collapse of the lung. A negative pressure is 
always left in the pneumothorax, a refill being given the next day, and the 
use of a sand-bag on the chest has been found useful for the first eight hours. 

The post-operative course in these cases is uneventful. The temperature 
may rise to 99° or 100°, but settles within two or three days, except in the 
cases in which a large area of adhesion has been stripped, when it may 
take a week to settle. In cases which have been pyrexial before operation 
the temperature has been unaffected, though when the pyrexia has been 
due to the incompletely collapsed lung it has soon settled. Beyond the 
refill the day after the operation the routine is unaffected. The sputum 
quickly diminishes, though the cavity may take some time to disappear in 
spite of a free lung. 

PLEuRAL Errusion.—A small pleural effusion is usually seen if the patient 
is screened the day following operation. In about half the cases there was 
not enough to be detected clinically ; radiologically it did not cover the 
diaphragm, and was quickly absorbed. Any that covered the diaphragm 
was aspirated when necessary, and in the majority of cases disappeared 
before the patient was discharged. Thirty-nine cases were discharged 
with a pleural effusion. In 23 (11°5 per cent. of the total cases) an effusion 
was present before operation; in 7 of the 23 the effusion disappeared after 
satisfactory division of adhesions, so that 16 of the 39 residual effusions were 
present before operation and 23 followed operation. In only 11 of the cases 
with a residual effusion was there satisfactory collapse, and in g of these the 
fluid had been present before operation. 

The incidence of residual effusion in these cases compares favourably 
with the usual incidence of pleural effusion in pneumothorax cases. In 
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1934, 23 pneumothorax cases (37°8 per cent.) were discharged with a pleural 
effusion, while in 1938 there were only 12 cases (14°1 per cent.). There 


TABLE I.—REsmIDUAL PLEURAL EFFUSIONS AND EMPYEMA IN 200 CASES ON WHOM ADHESIONS 
HAD BEEN DrvipED, COMPARED WITH THOSE OCCURRING IN ALL PNEUMOTHORAX CasEs 
DISCHARGED IN 1934 AND 1938. 
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Cases (200). 1934. 1938. 
ae | 
Total | Total Total 
| Number, | Per Cent.| Number, ? er Cont. | Number, | Per Cent. 
| | carers Rear 
Fluid .. | 39 195 | 23 | 378 7 141 
Empyema (TB) wi oe | 4 20 | 2 3°2 5 5°9 
Empyema (mixed) .. “a I or5 | 2 | 32 2 24 








is good reason for thinking that the tugging and movement imposed upon 
the diseased area of the lung by the presence of an adhesion attached to 
this area is a very important factor in the causation of pleural effusion, and 
the early division of adhesions lessens the risk of a tuberculous effusion. 
Comparison of the pleural effusions that have occurred in these cases with 
those of other authors shows that they are very similar. 


TaB_Le II].—INCIDENCE OF PLEURAL EFFUSION AND EMPYEMA PREVIOUSLY PUBLISHED. 
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Fluid. 206 Cases. | 111 Cases. | 210 Operations.! 302 Cases. 
Moderate .. .. — | 31 | 35 27 
Persistent .. aa om | II 6 8 
TB empyema os 40 | 4 | 4 5 
Pyogenic .. ee 3 | - | 4 5 








With this in mind, the question of operating in the presence of an acute 
effusion was considered. If the recognised practice is followed it is usually 
found that either the pneumothorax obliterates, or at any rate the adhesions 
become so thickened that they are difficult and often impossible to divide. 
If the adhesions play a part in the causation of the effusion, then their 
division should be an advantage. Five cases were operated on in the 
presence of an acute effusion, and in three cases the temperature fell rapidly 
after the division of the adhesion, and the fluid which was aspirated did 
not recur. The other two cases, in one of which no adhesions were divided, 
followed the usual course of pleural effusion. 
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EmpyEMA.—This is the most serious post-operative complication. A 
tuberculous empyema has occurred in four cases. In one it immediately 
followed operation, which was abandoned owing to the lung becoming 
directly adherent, but a tuberculous focus must have been opened. In 
another case the patient had a cavity 3} inches in diameter held out chiefly 
by a lateral adhesion. This was divided easily, but there was also an apical 
adhesion present containing lung and impossible to divide. A pleural 
effusion formed soon after operation and the pneumothorax began to 
obliterate, until eventually the fluid almost filled the pleural space. Seven 
months after the operation the cavity perforated, a broncho-pleural fistula 
formed, and the patient died from broncho-pneumonia. At the post- 
mortem a tear was found in the lower margin of the cavity wall, and, though 
all signs of operation had been obliterated by the pleurisy, it is unlikely 
that the adhesion had been inserted at this point. In the other two cases 
an effusion was present before operation, negative to direct smear. Tubercle 
bacilli were found one month and two months respectively after operation. 

A tuberculous empyema may be caused by damage to a tuberculous 
focus in the lung, by opening the respiratory tract, or by opening the 
lymphatic spaces that have been shown to exist in adhesions, and which 
drain the infected areas of the lung into the glands of the chest wall. Again 
it seems that the degree of collapse attained is of importance; complete rest 
of the lung will quickly diminish lymphatic drainage, and though lymphatics 
may be opened they will soon close, the small immediate infection being 
dealt with by the defensive mechanism of the pleura. 

Empyema infected with other organisms, either alone or in addition 
to tubercle bacilli, did not occur as an immediate post-operative complica- 
tion in this series. Perforation of the lung or a cavity occurred in one case 
four months after operation and was followed by a mixed empyema; it 
was necessary to drain the pleural cavity with a closed drain. 


Tasie III].—SumMARyY oF COMPLICATIONS. 


Hemorrhage at operation a sia ‘ os — 
Emphysema (moderate) i gis i = 5 ae 
Emphysema (severe) .. ae ne ae Ne ——— 
Trace of fluid - ais és +s = ~~ 
Fluid sufficient to require aspiration a i -- 26 
Fluid on discharge from sanatorium = re -- 99 
Empyema (tuberculous) ase ae ‘a oa ~— 2 
Empyema (mixed) “* = wt “a = a 


These complications, when described in detail, may seem formidable, 
but it must be remembered that in 142 cases (71 per cent.) no complications 
occurred. Moreover, the post-operative complications always occurred in 
those cases with more extensive disease, being commonest in cases of spread- 
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ing tuberculosis in which a pneumothorax was induced as a desperate 
measure; in such cases an effusion or empyema is a comparatively frequent 
complication even without any surgical intervention. They are also more 
frequent in bilateral cases, but with thoracoplasty contra-indicated, a 
pneumothorax is often the only hope for these patients, and a con- 
siderable risk is justifiable if there is a chance of a selective collapse of 
the lung. 

When considering the post-operative complications of fluid, empyema, 


TasBLe IV.—200 Cases IN WHICH ADHESIONS HAVE BEEN DIVIDED, CLASSIFIED ACCORDING 
TO DEGREE OF COLLAPSE OBTAINED. 


AI ne a oe ae .. 118 cases (59 per cent.). 
A2 a a be ne -. 54 Cases (27 per cent.). 
Br i + = “a .. 20 cases (10 per cent.). 
Be i ie = te oa 8 cases (4 per cent.). 


TABLE V.—RESULTS OF PNEUMONOLYSIS. 


Sputum TB positive before operation a ae + 557 
Sputum TB positive on discharge .. = <a -< 
Cavity present before operation .. iz gs «» 185 
Cavity present on discharge os “e oa 


TABLE VI.—DeEGREE OF COLLAPSE OF ALL PNEUMOTHORAX CASES DISCHARGED IN 1934, 
NONE OF WHOM HAD ADHESIONS DiviDED, COMPARED WITH ALL Casgs DISCHARGED IN 
1938, ON WHOM ADHESIONS WERE DIVIDED WHENEVER INDICATED. 
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Degree of Collapse. | ———— 
| Cases. | Per Cent. | Cases. Per Cent. 
| | 
ec a a = 
Al i ae = ar 10 15°2 | 33 38°8 
A2 = no a $e 4 10°6 17 20°0 
Br es oe ae is 16 24°2 26 30°6 
Ba ae ne “a ae 33 50°0 9 10°6 











and bronchial fistula it is difficult in many cases to assess the part played by 
the operation in their causation, but it seems probable that, though pneumo- 
nolysis may be directly responsible for empyema in a few cases, in the large 
majority it plays no part, and that in some cases the early division of 
adhesions will prevent this serious complication. With careful selection 
of cases it might be possible to exclude pyo-pneumothorax and bronchial 
fistula altogether. In doing so, however, a large number of patients would 
be deprived of the benefits of selective collapse. The incidence of empyema 
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seems sufficiently low to justify the policy of dividing adhesions in every 
case in which they appear operable, and are preventing satisfactory collapse, 
though it is such a serious complication that undue risk cannot be taken. 


Results 


Thoracoscopy has been undertaken in 287 cases, and adhesions have 
been divided in 200 cases in 259 operations: 150 in one operation, 42 in 
two operations, 7 in three operations, and 1 in four operations. Cases of 
bilateral pneumothorax in which adhesions have been divided in both sides 
have been classified as two separate cases. 

Tables IV, V, and VI (p. 25) show the results attained, and comparison 
between all the pneumothorax cases discharged in 1934 and in 1938 shows 
that the proportion of ‘‘ A” to “‘ B”’ has been almost reversed. 


Summary 


Others have shown the advantages of selective collapse of the lung, and 
in this article its importance has been emphasised, an importance that is 
frequently not appreciated by those who use artificial pneumothorax, 
particularly by those who are responsible for the early stages but are not 
in contact with the late results. It is easy to be satisfied with the immediate 
control of symptoms, and to blame those responsible for the after-care 
when the partial pneumothorax obliterates or a relapse occurs. By not 
making use of all the means at our disposal the fullest benefit from penumo- 
thorax cannot be expected. Once it has been decided that pneumothorax 
is the best treatment for a case, then selective collapse and relaxation of 
the diseased area of the lung should be aimed at, and this should remain 
the aim in every case until it has been proved unattainable. Since adhesions 
may cause trouble when the artificial pneumothorax is abandoned, they 
should be divided, even if doing no obvious harm either radiologically or 
symptomatically, unless the division is so difficult as to become dangerous. 
When symptoms of incomplete collapse are present, the division of adhesions 
becomes essential as being the only alternative to the abandonment of the 
artificial pneumothorax and the undertaking of other and more drastic 
forms of collapse therapy. 

It has been shown that it is possible to attain selective collapse in a 
reasonable proportion of cases, and that this can be done with a minimum 
of danger and discomfort to the patient, and with no greater incidence of 
pleural effusion and empyema than that expected to occur in pneumothorax 
cases. 
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The general outline of the operative technique has been described, but 
it is felt that it is unnecessary to give a fuller description, as it is a technique 
that can be learned only by experience, and should not be embarked upon 
without study at a clinic where both this and other thoracic surgery is carried 
out. 

The conclusion is that the division of adhesions is an operation that 
should be readily available in every sanatorium where artificial pneumo- 
thorax is used as a therapeutic measure, and that a thoracoscopy should 
be performed in every case of partial pneumothorax. Such is the value 
of complete or selective collapse that every adhesion should be divided, 
providing it can be done with reasonable safety. When assessing ‘‘ reason- 
able safety ’ one must take into consideration the degree of benefit that the 
particular patient will derive from the division of his adhesions. 

I would like to express my gratitude to Mr. Price Thomas, to whose 
advice and assistance I owe any knowledge and skill that I have attained 
in this operation, and who on several occasions has assisted me by confirming 
the inoperability of my cases; also to Dr. Hempson, the Medical Super- 
intendent, for allowing me to undertake this work, and for his never-failing 
interest and assistance; to Dr. Dingley, Medical Superintendent of Darvell 
Hall Sanatorium, for permission to include his cases on whom I have 
operated, and for his assistance in compiling the records of these cases ; 
and to the Medical Committee of the Royal National Hospital for allowing 
me to publish this article. 
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THE CHOICE OF PARTIAL COLLAPSE 
OPERATIONS IN PULMONARY 
TUBERCULOSIS 
By A. L. D’ABREU, 


CH.M., F.R.C.S., 


Assistant Director of the Surgical Unit, Royal Infirmary, Cardiff; Assistant Thoracic Surgeon to 
the Welsh National Memorial Association. 


SincE most of the lesions requiring thoracoplasty start in one upper lobe, the 
ideal surgical procedure for their control, when other measures fail, should be 
a localised selective collapse; such operations are obviously less repugnant to 
patient and doctor than total thoracoplasty. The chronic “ open” cavity 
of the upper lobe usually destroys the patient by direct, lymphatic or broncho- 
genic spread to the lower lobe of the same side and to the opposite lung. 
If such a cavity cannot be closed by rest in bed and pneumothorax therapy, 
combined possibly with a phrenic nerve operation and adhesion divisions, 
major surgery should be advised before extension to other areas has taken 
place. Partial thoracoplasty is becoming more and more the best surgical 
treatment for cavernous phthisis; but such partial operations as upper 
thoracoplasty, apicolysis, or extra-pleural artificial pneumothorax are 
efficient only when they “ cover” the lesion completely and at least some 
comparatively healthy lung tissue below it. Indeed, for a satisfactory thoraco- 
plastic collapse not only ribs above, but usually two ribs below the cavity 
require resection, because the cavity usually drops to a lower level after 
the upper ribs have been removed, and horizontal as well as vertical 
relaxation is necessary. The responsibility for making a total thoraco- 
plasty necessary, instead of a partial one, often lies with the patient and 
his advisers, because surgical treatment has been sought only after many 
months or years have been spent in attempting closure of upper lobe 
cavities by ineffective means. 

Against this argument in favour of early operation it may be said that 
the best results of major surgery are usually obtained by total thoracoplasty. 
An analysis of a recently completed series of operations on sixty patients at 
Sully Hospital is interesting in this connection. Sixteen patients, all 
with cavernous disease, underwent total thoracoplasty (one to ten ribs) in two 
or three stages. There were no deaths, 15 became free from sputum or 
had only a trace of negative sputum, and in 1 only did the sputum remain 
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positive. There were 8 partial upper thoracoplasties with 3 deaths, 1 
immediately post-operative and 2 later from tuberculous spread else- 
where; 5 became sputum negative and 1 remained sputum positive. 
Of 36 patients treated by extra-pleural pneumothorax, 2 died, 22 became 
sputum negative, and 12 were left with positive sputum. In this last group 
there were many patients who had such “active” lesions on the non- 
operated side that thoracoplasty was out of the question, and in some of 
these active measures on the good side were contemplated or carried out. 


Why “ Total” Thoracoplasty Patients appear to Fare Better than those 
submitted to “ Partial ’’ Operations. 


This is, I think, largely dependent upon the material provided by the 
patients themselves. The subject for total thoracoplasty is usually a “‘ good ” 
chronic who by his own powers of resistance has made determined efforts 
to cure his disease; the lung is usually very fibrotic in addition to being 
cavernous, the mediastinum is well over to the diseased side, and the other 
lung has withstood extension of the disease to a remarkable extent. The 
patient presents himself as a mechanical problem requiring mechanical 
treatment, and the resection of ribs by relaxing the tension of parietal 
adhesions enables the healing process of fibrosis to continue without em- 
barrassment. Such patients, whose successful treatment by the pioneer 
operations of Sauerbruch and Morriston Davies laid the foundation of 
much of our thoracic surgery for pulmonary tuberculosis, are not often seen 
now, many of them being cured in the earlier stages by bed rest and 
artificial pneumothorax therapy; they represent, in fact, the exception to 
the rule that pulmonary tuberculosis in its severe form is a fatal disease 
if not arrested by treatment, and such patients are the survivors of many who 
have failed to resist their disease. Most of them have been chronic invalids 
for years. More of these patients are now being cured in their earlier 
stages by partial operations when artificial pneumothorax and bed rest 
have failed. Alexander’ finds now that he rarely performs total thoraco- 
plasty, most of his operations being seven or eight rib resections. 


The Risks of Partial Thoracoplasty and Methods of lessening Them. 


It is well to consider these before outlining the choice of patients for 
these operations. Dolley, Jones, and Paxton? recently reviewed 1,386 cases 
of thoracoplasty and added 250 of their own; of these 639 were “ partial ”’ 
—1i.e., seven ribs or less resected. They found to their surprise that three 
times as many patients were permanently incapacitated following partial 
thoracoplasty than after the fuller resection, and that the death-rate was 
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one-third greater than when the thoracoplasty was complete. They suggest 
that the reasons for this were probably (1) reluctance on the part of operators 
to sacrifice more uninvolved lung than seemed absolutely necessary: this 
results sometimes in insufficient collapse; (2) infection or spread of disease 
after the first or second stage not uncommonly precluded completion of the 
thoracoplasty. They point out, however, that if a partial thoracoplasty, 
properly chosen, is uneventful and gives a good collapse, the final result 
is probably better than after full thoracoplasty in spite of statistics. 

Certain dangers of partial thoracoplasty are apparent when we analyse 
more fully the type of operation that often has to be employed for large 
cavities in the upper lobes, and this involves a brief consideration of some 
technical problems. The main object, obviously, is to close large cavities 
which remain uninfluenced by bed rest, and where artificial pneumothorax 
has proved impossible or ineffective because it is contra-selective or hampered 
by adhesions indivisible by internal pneumolysis, either “‘ closed ”’ or ‘‘ open.” 
Unfortunately many of these cavities require extensive operations, including 
extra-fascial dissection of the apex of the pleura (Semb’s operation), as 
the classical thoracoplasty of Sauerbruch leaves too many still patent and 
incompletely relaxed. The underlying principle of Semb’s procedure is 
so sound and its results so good that its value cannot be doubted. It carries, 
however, the risk of producing atelectasis or spread of disease into the 
lower lobe, especially if that area is not faultless on the radiograph before 
operation. The reason for this complication is not always easy to find. 
(1) It may be produced by blockage of the lower lobe bronchus with thick 
sputum. (2) It may follow angulation of the bronchus after the apex of 
the lung has suddenly dropped to the level of the fourth rib. (3) It may be 
due to an exudative spread of disease subsequent upon the “ filleting ” 
(Mason’) effect of a thoracoplasty by which for a time the lung is allowed 
far more movement than when it was tethered by adhesions (above and 
laterally), and that the lung is no longer “ splinted.” (4) It may follow 
efforts to free the apex by forcible blunt dissection instead of deliberate 
dissection of the extra-fascial space. 

This sometimes serious complication of lower-lobe involvement must be 
remembered when advising a patient to undergo partial thoracoplasty. If 
the condition develops it may indicate urgently the need for completing 
the thoracoplasty to the full extent, a possibility that needs to be borne in 
mind when “ partial ” thoracoplasty is being advised. The following case 
history illustrates these points: 


W. V., aged thirty, was admitted to Sully Hospital after a year’s treat- 
ment for bilateral pulmonary tuberculosis which had been diagnosed after 
her last confinement. A large cavity (8x6 cms.) (Fig. 1A) at the left 
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apex with disease down to the eighth rib was associated with stationary 
fibrotic disease of the other side. Artificial pneumothorax was attempted, 
but could not be induced. She had been given a course of gold therapy. 
As the general condition was poor and the disease on the right side rather 
extensive, though arrested, the patient was advised to submit to a partial 
thoracoplasty of seven or eight ribs in the hope of collapsing the large cavity. 

November 16, 1938.—Under a general anesthetic (gas, oxygen, and 
chloroform) the upper three ribs were resected and an extra-fascial dis- 
section of the Semb type carried out; the apex was well mobilised and fell 
to the level of the fourth rib. Her immediate recovery was good, but a 
few days after the operation she developed a high pyrexia (103° to 104°) and 
sputum became copious (4 to 6 ounces). Over the left lower lobe distinct 
bronchial breathing was heard and the radiograph showed the appearances 
of atelectasis (Fig. 18). The general condition improved a little after five 
weeks, and it was then felt that the only chance of saving her life was to 
proceed with a full collapse of the lower lobe, and this was done with good 
effect, the large cavity now being closed (Fig. 1£) and the patient now sputum 
free. 

The fourth to the tenth ribs were resected in two stages, five weeks 
elapsing between the first and second stages and three weeks between the 
second and third operations. 


This completion of the thoracoplasty may be impossible or too hazardous 
if the “ good ” side is far from being perfect. In my opinion it is unwise 
to take too big risks with poor “ good ” sides when contemplating an upper 
thoracoplasty. It is also important to remember this lower-lobe com- 
plication when advising an upper thoracoplasty for an apical cavity when 
the lower lobe is collapsed contra-selectively by an artificial pneumothorax. 
If such a combination exists, the pneumothorax should not be abandoned 
until the thoracoplasty has been completed safely, for the “ splinting ” 
action of the pneumothorax below is of great value. 


Methods of Lessening these Risks. 


The main problem is the selection of appropriate patients—this is 
discussed later—but it may be said here that earlier operations could in 
many instances be advised when the indications exist and before disease 
has spread to other areas. In this way less extensive and less dangerous 
operations could be done. Dangerous delay is especially liable to occur 
in those cases of open cavity where the patient appears to be doing “‘ fairly 
well ” in spite of radiographic evidence to the contrary. Very often this 
is just the patient who should be operated upon. It is important to re- 
member that very chronic lesions often produce extensive overlapping 
(“tiling”) of the upper ribs, and this in itself adds considerably to the 
technical details of the operation. 











PLATE I 








Fic. 1. 


Huge cavity in left upper lobe. 


\fter upper three ribs have been resected and the apex mobilised; atelectasis of left lower 
lobe. 


After resection of fourth, fifth, sixth, and seventh ribs. 


After resection of eighth, ninth, and tenth ribs. 
Final collapse achieved with collapse of cavity: patient well 


and sputum-lree. (For full 
description of case see text.) 
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Fic. 2. 

A. Right upper lobe before phrenicec- B. Same patient after phrenicectomy, 
tomy. Note active disease in left which has had a favourable effect 
lung contra-indicating right upper upon cavity. Active disease in 
thoracoplasty. left lung. 

















a. ~ | I sent 











\ B 
Fic. 3. 

A. Cavity similar to one in Fic. 2, but B. Same patient treated by extra- 
uninfluenced by phrenicectomy pleural artificial pneumothorax. 
(done elsewhere). Active disease Right upper thoracoplasty not 
at left base. done because of active disease 


at left base. 
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The post-operative risks of spread of disease to the other side and to 
the lower lobe of the same side can often be lessened by the careful use of 
artificial pneumothorax on one or both sides before, during, and after the 
operation. The use of local anesthesia (all thoracoplasties at Sully are 
now done under local anesthesia) undoubtedly lessens the immediate risks 
of the operation and the chance of post-operative bronchogenic spread 
and of atelectasis, for the patients do not lose their cough reflex at any time; 
improvements in technique which aim at dissecting the apex free and not 
bluntly forcing it down are of obvious importance. 

Finally, though the Semb procedure is necessary for any large apical 
cavities, it is not necessary in all, and can be dispensed with in soft-walled 
cavities, especially if they are laterally placed. The only disadvantage of 
a Semb’s operation is that it takes longer than a plain upper thoracoplasty, 
and this important point should make us hesitate before employing it for 
every upper-lobe cavity. 


The Choice of Operative Procedure. 


It is common knowledge that the chronic uncollapsed cavity usually 
kills the patient in spite of the odd patient, known to everyone, who has 
survived this menace for many years and clinically looks well. A review 
of “ relapses ” frequently shows that a patient left sanatorium in excellent 
condition, but with an uncollapsed cavity shown on the radiograph. The 
prospect is just as gloomy if there is a pneumothorax present which has 
apparently been of great benefit, but has left an upper-lobe cavity unclosed. 
The conclusion that cavities that will not close with less severe measures 
should be subjected to thoracoplasty, provided there are no contra-indica- 
tions, has only slowly been accepted in this country; but the increasing 
number of patients being operated upon shows that we shall soon be able 
to confirm by statistical research the impression reached by Dolley, Jones, 
and Paxton and Freedlander* in America after an analysis of a very con- 
siderable series of patients that “‘ people afflicted with far-advanced 
pulmonary tuberculosis and apparently permanently incapacitated by their 
disease have a much better prospect for the arrest of their tuberculosis if 
they accept thoracoplasty than if they refuse it.” 

Preliminary attempts to close an upper-lobe cavity may have included 
bed rest, artificial pneumothorax, phrenic nerve interruptions, adhesion- 
section, apicolysis with paraffin plombage or extra-pleural artificial pneumo- 
thorax. Although artificial pneumothorax and phrenic operations (especi- 
ally the crush) deserve a fair trial, a too optimistic trust in them is 
often disastrous. Hempson® says that if they are obvious failures from 
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the start their ineffective employment will not cloud the issue, but that 
partial success from them may deceive the medical attendants and lead 
to dangerous delay in employing the thoracoplasty that is necessary. 
Alexander® writes with conviction on this matter: “‘ One of the most frequent 
errors made in the practice of collapse therapy is the maintenance of an 
inadequate pneumothorax beyond the time when it might be reasonably 
expected to become effective, in the hope that complete healing may yet 
occur.” He goes on to say that such mistakes are “ unjustly tending to 
bring pneumothorax into disfavour with many physicians and patients.” 

In choosing patients for upper thoracoplasty special attention should 
be paid to that large group with a comparatively successful artificial 
pneumothorax, but in which an apical cavity is only partially collapsed; 
such incomplete pneumothoraces u‘timately carry a poor prognosis, and in 
my opinion are often persisted with far too long. 


Phrenic Nerve Operations for the Closure of Cavities. 


This paper does not pretend to discuss this difficult question except in 
the briefest way. Phrenicectomy may certainly help in the closure of 
chronic cavities in all zones, but is nothing like so effective as a good 
pneumothorax or a good thoracoplasty for most of them. At Sully Hospital 
phrenicectomy alone has not conclusively closed a cavity, though admittedly 
we rarely employ the operation solely with that object. In the last 150 
phrenic operations that I have done at Talgarth for Dr. Watson, only 
four were done for apical cavities, and those in patients considered unsuitable 
for thoracoplasty for various reasons. Leaving basal or para-hilar cavities 
out of the question, phrenic interruption may be worth attempting for 
reasonably soft-walled apical cavities when thoracoplasty or extra-pleural 
pneumothorax is impossible because of such contra-indications as poor 
general condition and extensive disease of the other side and when an artificial 
pneumothorax cannot be obtained, especially if the upper lobe is showing 
a tendency to upward contraction (Fig. 2). The operation is well worth 
doing if repeated hemoptyses are preventing the patient from being con- 
sidered fit enough for thoracoplasty, since the latter operation may well 
end in disaster if employed as an emergency measure for such a case. The 
result of such operations is often quite unpredictable (Fig. 3). If the in- 
terruption fails to affect the apical lesion, the patient may yet improve with 
bed rest sufficiently to allow an upper thoracoplasty to be performed, and 
in some instances the extent of this operation may be lessened because the 
preliminary operation may have done two things: (1) allowed the cavity 
to move higher up, and (2) cleared a surrounding area of tuberculous 
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infiltration below the cavity as a result of resting the lung and lessening 
the pulmonary ventilation. If such an operation can be carried out, it is 
of great value to have later a lower lobe capable of normal respiration, 
and this may be obtained if the phrenic interruption has been a temporary 
one only of about six months after a phrenic “crush” rather than a 
permanent radical avulsion or section. If a phrenic operation is being 
done for apical disease when the base is radiologically healthy, then I 
believe it should be a “‘ crush” and not a permanent phrenicectomy. I 
think that a timely phrenic operation as a preparatory operation is occa- 
sionally of enormous value. It becomes a bad procedure if too much is 
expected from it and if too long a delay is allowed in hoping for a beneficial 
effect on an apical cavity, which should be treated by an upper thoracoplasty. 
Phrenic interruption, though ineffective for most apical cavities, can play 
a part in the management of such patients. 


Apicolysis with Plombage and Very Limited Thoracoplasties. 


(a) Apicolysis with paraffin or muscle implants has little popularity in 
this country. Quite apart from objections such as the risk of sinus formation, 
the main objection, to my mind, is that these operations in point of fact 
too often fail to close chronic cavities, and are often effective only for thin- 
walled cavities which may close with bed rest or can be closed (intrapleural 
pneumothorax treatment proving unattainable because of adhesions) by 
extra-pleural artificial pneumothorax, an operation which is having a 
chequered career, but which I personally hope will not be abandoned too 
lightly; it is discussed later. 

(b) Limited resections of three or four upper ribs are rarely advised 
because they do not close chronic cavities even if combined with extra- 
fascial dissections, as a study of many radiographs after the first stage of 
a Semb operation will demonstrate. Such cavities require horizontal 
relaxation as well to allow true concentric relaxation by resection of 
the fifth and sixth ribs; if the operation stops at the fifth or sixth rib, the 
scapula cannot “bed in.” Although this objection can be met by a 
resection of the lower part of the scapula, such an operation is rarely prefer- 
able to excision of part of the seventh rib. 

A limited resection of the upper four ribs may be justifiable when it offers 
the only hope of collapsing a cavity in a patient with bilateral disease who 
cannot afford to sacrifice seven or eight ribs, and it may have to be substituted 
for an extra-pleural pneumothorax operation, when that has been offered 
as a rather desperate remedy, and yet cannot be done because of too dense 
adhesions. 
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The Indications for Partial Thoracoplasty. 


These remarks are confined entirely to upper thoracoplasty (one to 
seven or eight ribs), though a place does exist for partial lower thoracoplasty. 
In the treatment of a condition such as pulmonary tuberculosis it may sound 
peremptory to speak of “ absolute ” indications. Nevertheless, I am quite 
sure such do exist. 

Absolute Indications—A large chronic cavity with extensive surrounding 
fibrosis over 2 cms. which is producing tubercle positive sputum, has shown 
no diminution in size (as a result of any procedure less than thoracoplasty), 
and where the remaining lung fields are radiologically and clinically free 
from active disease and where the general condition is fair and the patient 
between seventeen and forty, should be treated by thoracoplasty (Fig. 4). 
Paradoxically, such a course may be unwise if the patient has been left too 
long, not because we need deceive ourselves as to the ultimate poor prognosis, 
but because it may be so “‘ chronic” and with such surrounding bronchi- 
ectasis that no operation short of ablation could heal it. There is no doubt 
that a few cavities of this type will fail to close whatever operation, including 
a perfectly executed Semb’s operation, is performed; they are rare. When 
it has become generally realised that thoracoplasty should be offered earlier 
to these patients, far better results will follow. 

Relative Indications—These are far commoner. The patients are usually 
of the type described above, but the lung fields on the same side or on the 
other side may not be so clear as those mentioned under “ absolute ” 
indications. If there is disease elsewhere there should be sound clinical 
and radiological evidence that it is not active or spreading; to adopt partial 
thoracoplasty when there is active disease elsewhere and the general re- 
sistance is poor (the sedimentation rate is helpful in aiding us to assess this) 
is most unwise. In such circumstances extra-pleural artificial pneumothorax 
is perhaps the biggest risk that is justifiable, and that in unusual circum- 
stances. Where doubt exists as to the general condition, the patient should 
be allowed up for a reasonable period each day and the effect noted; 
if the condition deteriorates, the patient is not fit for a modern upper 
thoracoplasty and should receive further general treatment with rigid 
bed rest. 

Partial thoracoplasty, however, is by no means contra-indicated if 
there is chronic disease of the base of the same side, or in the other lung; 
if the base on the “‘ bad ” side is doubtful, it may be rested and splinted by a 
pneumothorax if that can be induced before, during and after the thoraco- 
plastic intervention on the upper lobe. Similarly, if the opposite “‘ good ”’ 
side is doubtful it may be safely controlled by a “ protective” artificial 
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pneumothorax. In assessing the less affected side it is most important to 
observe two points especially: 

1. The site of the disease: apical disease will stand up to the strain of 
a thoracoplasty performed on the other side much better than disease in 
the mid zone or lower zone. 

2. The character of the physical signs as well as the radiological ap- 
pearances must be noted and moist crepitations should be regarded with 
deep suspicion. 

If an artificial pneumothorax in a young person with unilateral grossly 
fibrotic cavernous disease is not leading to diminution in the size of an 
apical cavity or is actually being accompanied by an extension of the cavity, 
however good the clinical condition, it should usually be replaced by a 
selective thoracoplasty, the pneumothorax not being abandoned until the 
cavity has responded to the more drastic intervention. Naturally division 
of suitable adhesions should have been attempted before thoracoplasty is 
advised. 

A rather unusual indication is that for the closure of a chronic upper 
lobe cavity accompanied by a pyo-pneumothorax below. While the thoraco- 
plasty is becoming effective, the pyothorax space can be treated with 
lavage and aspiration in the hope that expansion of the Jower lobe may 
follow; if it does not expand, then the thoracoplasty will need to be completed. 

As I have no personal experience of bilateral upper thoracoplasty I 
cannot discuss this subject, though undoubtedly some patients are suitable 
for these operations. It will be noted that in discussing indications I have 
not included those such as hemoptysis or the return of positive sputum in 
“dry” cavity cases; this is deliberate, because I am so convinced of the 
ultimate bad prognosis of chronic upper cavities quite apart from the 
symptoms or general effects they give that I am always inclined to advise, 
on radiological findings and statistical evidence, that such cavities should 
be closed in the absence of an obvious contra-indication. This necessity 
for cavity closure is more necessary in the hospital class than in the well- 
to-do patient. 


Contra-indications to Partial Thoracoplasty. 


These include bad general condition, failure to respond to bed rest, 
a rising sedimentation rate, age, the mental outlook of the patient, presence 
of active disease elsewhere in the lungs (especially in the lower and middie 
zones of the opposite side), tuberculous enteritis, and general diseases such 
as amyloid disease, nephritis, etc. Tuberculous laryngitis is, of course, not 
a contra-indication. It is important to be quite sure that the patient is 
not too dyspneeic after exertion and that there is no gross emphysema, 
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especially if associated with a rigid chest and calcification of the costal 
cartilages. Small soft-walled cavities should not be attacked by thoraco- 
plasty until artificial pneumothorax (which should be attempted also in 
the chronic ones, however unpromising the radiographic findings are), bed 
rest and possibly a phrenic crush have been used. Should these fail, the 
difficult decision will have to be made as to whether an extra-pleural 
artificial pneumothorax should be tried or not. Although I believe that 
this operation is a valuable one, I think a partial thoracoplasty will eventually 
prove to be the more efficient and safe treatment provided the rest of the 
lung fields are sound. 


The Choice of Patients for Extra-Pleural Artificial Pneumothorax. 


As yet the absence of a critical review of the results after five years 
makes this an extremely difficult subject to write about with conviction. 
Many of us had hoped that by better technique we would avoid the failures 
that were noted by pioneers in this field (Nissen’). With the immediate 
results no one could grumble. My own experience is confined to just under 
fifty operations and I have been delighted with the immediate results; one’s 
judgment, however, must be tempered by the fact that the earliest operation 
in this series was done as recently as 1937. It is too early yet to know 
whether these patients will escape the late complications of infection of 
the newly created space, of bronchial fistula and of unpreventable and too 
early re-expansion of the lung which have been described by Nissen. So 
good, however, have been most of the immediate results that I shall be 
extremely sorry if this operation has to be abandoned altogether. At Sully 
we have employed it on a considerable number of patients, some of them 
with active disease spreading in spite of complete bed rest where any form 
of thoracoplasty would have been completely out of the question, and many 
of these people are now ambulant and free from sputum. Such a type of 
patient is illustrated by the radiographs represented in Fig. 5. 

I think ultimately that this operation will be reserved for patients in 
whom soft-walled apical cavities are extending when artificial pneumo- 
thorax cannot be induced or is contra-selective, and who are unfit for upper 
thoracoplasty because of disease of active type in the other lung or are too 
old or too young for extensive rib resection. Ultimately, too, I think the 
operation will be employed as a preliminary stage of upper thoracoplasty 
in some patients. It is impossible to foretell the success or failure of this 
procedure until the actual operation is in progress; if the endothoracic 
fascia is firmly adherent to the underlying lung and pleura and will not 
separate with gentle dissection, all efforts to produce an extra-pleural space 
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should be abandoned, for this adherence is due to tuberculous disease and 
the risks of infecting the space are great. I am convinced, furthermore, 
that the trouble of bleeding during the operation and in the next forty hours 
(a complication that has been far too much stressed, for it has not worried 
us for over twelve months, since technique improved and the selection of 
cases became more circumspect) is largely due to persistent efforts to strip 
when stripping should not be attempted or persevered with. The operation 
is also of value, especially in women patients, when thoracoplasty is refused 
with determination, and some of our best results have been in patients 
upon whom we have operated with considerable misgiving because the 
radiograph had shown what we considered to be too chronic lesions with 
considerable tracheal deviation. Before consenting to do the operation the 
surgeon must be sure that adequate post-operative management is available. 
The after-care of these patients is difficult; they are not so easily managed 
as ordinary intra-pleural artificial pneumothorax patients, and many of the 
complications may be due to difficulty with refills, and infection may follow 
too determined and often unnecessary attempts to aspirate small effusions 
which in our experience at Sully tend to absorb readily. We have noted 
this even when tubercle bacilli have been found in the fluid in the extra- 
pleural space. 


Extra-Pleural Artificial Pneumothorax in Conjunction with Intra-Pleural 
Artificial Pneumothorax. 


If a pneumothorax is contra-selective in the treatment of apical cavities 
itis usually bad therapy to persist with it, and the early use of upper thoraco- 
plasty, if this is possible, should be advised. If, because of bad general 
condition and the state of the other side, this is too hazardous, extra-pleural 
pneumothorax should be considered. The same argument for the retention 
of the basal collapse holds good here as in thoracoplasty. The problem of 
deliberately allowing the extra-pleural pneumothorax to communicate with 
the lower, as first done by Tudor Edwards (“ the conversion operation ’’) 
and well described by Brock® and Holmes Sellors,® is a difficult one. 
Personally I prefer not to do this if the offending cavity can be well relaxed 
by the extra-pleural pneumothorax, for the risks of infection and of bleeding 
are increased considerably. Moreover, the outstanding difference between 
intra-pleural artificial pneumothorax and the extra-pleural variety is that 
positive pressures are produced in the latter without any risks of producing 
mediastinal displacement, and this has a very striking effect on the cavity; 
such pressures cannot be employed so readily in the “ converted ” cases. 
I also think that one of the great advantages of the extra-pleural operation 
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is that it is selective, and is not seen to its best advantage when employed 
in the presence of basal disease, though I am not unaware of the good results 
obtained in such cases by very extensive stripping. 

It is a remarkable fact that in our series we have not seen grave atelectasis 
or spread of disease to the lower lobe after extra-pleural artificial pneumo- 
thorax. 

In assessing the value of extra-pleural pneumothorax and upper thoraco- 
plasty it is better to admit that the latter is the operation of choice when 
general and local conditions permit, but that the former can be used to 
advantage for certain patients when the risks of thoracoplasty are too great 
to be justifiable. 
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THROMBOSIS OF THE SUPERIOR 
VENA CAVA 


By E. M. BUZZARD, 
B.M., B.CH., M.R.C.P., 


Medical Registrar, St. Thomas’s Hospital; Clinical Assistant, Brompton Hospital for Consumption 
and Diseases of the Chest. 


OxssTRUCTION to the superior vena cava, though easily recognised, is a 
pathological condition of some rarity. As recently as 1933 Ehrlich, 
Ballon and Graham were able to collect only 309 cases in the literature. 
This figure is admittedly no guide to the incidence of the condition, as 
many cases are never reported; but the comparatively small number clearly 
emphasises the rarity of this clinical picture—a picture which has probably 
become commoner since that date and will become even more common 
in the future if the incidence of bronchial carcinoma rises. 

Fischer, in 1904, reported that malignant mediastinal tumours and 
aortic aneurysms accounted for no less than 37 and 36 per cent. respectively 
of the total number of obstructions. More recently Brown analysed 300 
cases, and found that aneurysms were responsible for 55 per cent. and 
intrathoracic carcinomata for 25 per cent. These two diseases, therefore, 
compose between them a very high percentage of the total cases, but there 
remains a small group of pathological lesions affecting the vena cava which 
are still rarer, but which produce a similar clinical picture. Among these 
may be noted phlebitis with thrombosis, and constriction due to scar tissue 
and pericardial adhesions. 

In 1936 Ochsner and Dixon surveyed the literature of superior vena 
cava obstruction due to thrombosis, as opposed to obstruction from all 
causes. They were able to find 120 examples only, and not all of these 
were proven. In the great majority of these cases there was present a 
definite ztiological factor to account for the thrombosis; thus 29 per cent. 
were associated with external pressure, 23 per cent. with mediastinitis due 
to various causes, and 36 per cent. with phlebitis. In the last group many 
of the cases were due to syphilis, but some were associated with local 
mediastinal infections, both pyogenic and tuberculous, and with cardiac 
disease; and one case, at least, occurring in an otherwise healthy man, 
seemed to be traumatic in origin. There still remained, however, a small 
group where none of these causes could be found. 
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The available records of this group of cases with an unknown etiology 
are meagre and often unconvincing. Some of them were reported in the 
last century when the Wassermann reaction for syphilis had not been 
introduced, and this is an important point in a condition such as this, in 
which syphilis is now known to play a very definite part. Others, at post- 
mortem examination, showed evidence of organic visceral disease, most 
commonly in the heart. Nevertheless, there does seem to be a number of 
cases of superior vena cava thrombosis whose etiology does not correspond 
with any of the above types. With this group in mind, the following case 
is of particular interest. 


Case Report 


W. D., a member of the mobile police force, aged thirty-eight, complained 
of a “‘ bursting ’’ sensation in his ears, particularly on bending down. 

His past history included acute rheumatism as a child, lobar pneumonia 
in 1935, and a small thrombosis of his right leg below the knee in 1936, to 
which particular importance is attached. 

His initial symptom dated from one month before his admission into 
hospital in October, 1938, and was followed in two weeks’ time by an 
hemoptysis of about 2 ounces of bright blood—again a point of significance. 
This hemoptysis never recurred. At about this time he noticed that his 
face and neck swelled up after exercise, and more particularly on assuming 
a horizontal position. He was slightly dyspneeic on exertion, but had no 
other symptoms. 

Examination showed an exceptionally well-built man weighing over 
12 stone. He had all the typical signs of obstruction to the superior vena 
cava; these varied in severity from time to time, but the cyanosis and con- 
gestion of the head and neck, together with a well-marked collateral venous 
circulation over the thorax, could always be easily demonstrated. The 
heart was normal clinically and radiologically, and an electrocardiograph 
showed no abnormality. The blood pressure was 112/66 in both arms. 
The lungs were normal by clinical examination and there was no dullness 
to be detected by percussion over the superior mediastinum. The abdomen 
was normal. ‘The venous pressure in the median basilic vein was 31°5 cm. 
of water, the normal being 5 to 15 cm. On deep inspiration the pressure 
rose I cm. instead of falling, as in the normal subject. The blood Wasser- 
mann and Kahn reactions were negative. The blood sedimentation rate 
was slightly raised to 17 mm. in one hour by the Westergren method. A 
blood count was normal, except for a slight leucocytosis of 12,000, with a 
normal differential count. The sputum repeatedly failed to show tubercle 
bacilli when examined by the concentration method. X-ray examination 
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of the chest revealed a slight widening of the mediastinal shadow, which 
was thought to be due to a congested vena cava, the right border of which 
could be clearly seen. Kymography and tomography showed no evidence 
of any tumour, and the lung fields were perfectly normal. 

On the assumption that the commonest cause of superior vena cava 
obstruction, in the absence of any evidence of syphilis, is a mediastinal mass, 
four exposures to C*ep X-rays were given. The treatment, however, 
brought no relief, and it was decided to thoracoscope the patient in the 
hope that the diagnosis would thus be settled. Accordingly a right artificial 
pneumothorax was induced, but only the anterior portion of the lung 
collapsed, the apex and mediastinal surface being adherent. The result 
was that the great vessels could not be seen through the thoracoscope and 
the diagnosis still remained unsettled. 

The lesion was slowly progressive, and the prognosis was regarded as 
poor, so that the patient was advised to undergo an exploratory thoracotomy. 

At operation, a small quantity of clear fluid was found in the right 
pleural cavity, probably the result of the thoracoscopy. The pleura was 
thickened. The apical adhesions, which were much engorged, were broken 
down, and the superior vena cava was felt as a hard band running from the 
root of the neck, where it was softer, into the right auricle. A careful search 
was made for any constricting bands, and particularly for any mediastinal 
tumour, but neither were found. The vena azygos was seen and appeared 
normal. Nothing further was done and the thorax was closed. 

Following the operation, the patient made an uninterrupted recovery. 
When seen some four months after the operation, and ten months from the 
onset of symptoms, the patient said that he was much improved and laid 
stress on the fact that his capacity for exercise was greatly increased. 
Clinical examination showed that the signs of obstruction were still present, 
but they were undoubtedly less evident than before. The general con- 
dition of the patient had not deteriorated in the slightest degree. 


Discussion 


The findings in this case, both pre-operative and at operation, are not 
very helpful in determining the cause. At first sight the condition seems to 
be a true idiopathic thrombosis. But whether this can occur in the 
superior vena cava is very doubtful. The vast majority of cases of thrombosis 
of this kind have been shown to be related to some definite pathological 
condition, either local or generalised. 

In this patient’s past history there are two significant points: the evidence 
of acute infections as shown by a remote rheumatic fever and a more recent 
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pneumonia, and a thrombosis of a superficial vein of the leg only a few 
months before the onset of the present symptoms. It is difficult to believe 
that the rheumatic infection of so many years ago has played any part, 
especially as it has left no other legacy in the way of a cardiac or pericardial 
lesion. Superior vena cava obstruction as a complication of an apparently 
straightforward lobar pneumonia does not appear to have been described, 
though it is conceivable that the mediastinum may become inflamed during 
such an illness and that bands of post-inflammatory tissue may be formed, 
giving rise to constriction and ultimately thrombosis in any neighbour- 
ing vessel. This possibility received support from a recent publication by 
Rutledge and Gray from the Mayo Clinic. They described the case of 
a young man with signs and symptoms almost identical with those of the 
patient recorded here. After full investigation they were unable to make a 
diagnosis as to the etiology and, just as in this case, surgical exploration was 
advised. At operation, thrombosis of the superior vena cava was confirmed 
and, in addition, a fibrous mediastinal band was found to be constricting 
the vein. After division of this band the patient’s signs and symptoms 
improved to a remarkable degree. The interesting point about this case is 
that his past history was conspicuous for the number of times the patient 
had had pneumonia. Other than this, there was no clue to the etiology. 
In the case recorded here pneumonia is not a very likely cause, as no evidence 
of mediastinitis was found at operation. 

The occurrence of two thromboses, one in the leg and the other in the 
thorax, suggests the possibility of a recurrent thrombophlebitis. If this was 
the case, then it is likely that the hemoptysis had a similar origin, a pulmonary 
thrombosis. This is a well-recognised feature of recurrent thrombophlebitis, 
and is sometimes severe enough to be fatal. A further sign of this condition 
is hypopiesia, which was present also in this patient (112/66), though here 
the marked obstruction to the venous return might well have accounted 
for this change. It seems reasonable, however, to believe that the superior 
vena cava thrombosis was part of a recurrent thrombophlebitis; if so, time 
will tell in that further thromboses may be expected. 

The prognosis in cases of superior vena cava thrombosis has up till 
recently been given little attention. The outlook has been regarded as 
uniformly bad, for those that have not died within a few weeks or months 
have generally become complete invalids, living for a year or two at most. 
This unfavourable outlook has been borne out by Ochsner and Dixon, who 
reported that the mortality was 76 per cent., and that invalidism in the 
survivors was almost invariable. Considering the large share in the 
etiology played by carcinoma and tertiary syphilis this is not surprising. 
But in the particular case mentioned above there is no such lesion, as far 
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as can be ascertained, and, as the general condition of the patient is good, 
a better prognosis seems to be justified, especially as local symptoms show 
signs of diminishing. An improved circulation can only be brought about 
by canalisation of the clot, or by the wholesale detachment of portions, 
which would entail the risk of a fatal embolism. That canalisation may 
take place is suggested by the clinical improvement in this particular case, 
and also in that of Rutledge and Gray; and it is further supported by the 
report of Blasingame on the necropsy findings in an old man of ninety-three 
who had died of cardio-renal disease. In the course of routine examination 
an extensive thrombosis of the superior vena cava was found, together with 
a well-established collateral circulation—the whole process being obviously 
of long standing and not the direct cause of death. It seems, therefore, that 
occasionally superior vena cava thrombosis is not fatal. 

The immediate prognosis in this patient is, I think, good. The remote 
prognosis clearly depends not only upon the degree of canalisation achieved 
and the risk of pulmonary embolism, but also on whether further thromboses 
occur, any one of which may be fatal if it occurs in a vital part of the venous 
circulation. 

Treatment of superior vena cava obstruction depends on the underlying 
pathology. When the obstruction is extravascular, surgical treatment centres 
around the radical removal of tumours or the division of constricting bands 
if possible. Unfortunately, compression rarely occurs from benign tumours, 
and in the case of malignant mediastinal growths the disease is usually too 
far advanced for surgical intervention by the time signs of venous com- 
pression have arisen. In such cases deep X-ray therapy may alleviate 
symptoms for a time, though often it has exactly the opposite effect, resulting 
in a rapidly fatal termination. Compression may also occur from lymph- 
adenomatous or leukemic glands, and here deep X-ray therapy is usually 
followed by a marked temporary relief of symptoms. Syphilis and tuber- 
culosis will require routine treatment, but good results must not be expected, 
although Favre, in 1918, reported four cases of luetic phlebitis which 
benefited from anti-syphilitic treatment. 

In the present case there is little doubt that the improvement which 
occurred was due to canalisation of the thrombus and to the establishment 
of an efficient collateral venous circulation. The fact that improvement 
happened to set in soon after thoracotomy cannot be regarded as more than 
a coincidence, for in the case described by Rutledge and Gray, where 
similar improvement followed thoracotomy, a constricting band had been 
divided at the operation. 

The results of mediastinal decompression as a form of palliative therapy 
have recently been summarised by Ehrlich, Ballon and Graham. They 
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advocate it in certain cases of mediastinal tumour where the expansion of 
the growth has so raised the mediastinal pressure as to cause some degree 
of superior vena cava collapse, with or without actual pressure from the 
mass itself. But they do not indicate how such indirect pressure may be 
diagnosed clinically—a matter of considerable importance, since they are 
also agreed that if the obstruction is accompanied by thrombosis, as in 
the present case, then decompression is useless. The mediastinal pressure 
must, of course, be considerable before it will benefit from a simple decom- 
pression without disturbance of the tumour; but that this may readily occur 
has been demonstrated by Ballon and Francis, who studied the mediastinal 
pressure changes which occur on inflation and deflation of a small rubber 
balloon placed in the anterior mediastinum of an experimental animal. 

It seems, therefore, that decompression is a justifiable therapeutic measure 
in certain cases of superior vena cava obstruction where the pressure is 
high enough to collapse the softer tissue structures. But the number of 
cases in which this is clinically recognisable and in which the disease is not, 
in addition, too far advanced for surgery must be very small. A sudden 
onset of symptoms is a point in favour of decompression; a hemorrhage into 
a substernal goitre is an example which arises occasionally. Ifthe etiology of 
the condition is in any doubt, then exploratory thoracotomy should be advised, 
especially if the symptoms and signs are of recent onset and do not favour 
carcinoma or aneurysm. 

Summary 

1. Superior vena cava thrombosis is a rare condition as judged by a 
review of the literature. 

2. The etiology of the condition is discussed and a case reported. 

3. It is suggested that superior vena cava thrombosis may be a mani- 
festation of recurrent thrombophlebitis. 

4. The prognosis of the condition is considered and the treatment is 
discussed. 

My thanks are due to Sir Maurice Cassidy at St. Thomas’s Hospital, 
and to Dr. Clifford Hoyle and Mr. Tudor Edwards at the Brompton 
Hospital, for permission to publish this case; also to Professor McSwiney, 
who kindly carried out the investigations on the venous pressure. 
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1938. The Saranac Laboratory for the Study of Tuberculosis, of the Edward L. 
Trudeau Foundation, Reprints of Scientific Papers. 


These writings of the members of the Saranac Laboratory Staff deal 
entirely with the different aspects of pneumoconiosis and there is much 
information to be gained from them. 

Vorwald and Karr produce figures to support the original contention 
of Saupe that dust inhalation could not be held responsible for the high 
incidence of bronchial carcinoma amongst the workers in Schneeburg and 
other mines. In their 15,587 cases exposed to dust, the incidence of neo- 
plasm was only o-o1g per cent. A series of 3,739 autopsy cases from the 
literature, including their own, gave an incidence of o°8 per cent., 
which, as they point out, is lower than that reported in all routine 
autopsies. 

Vorwald and Delahant show with guinea-pig experiments that silica 
reduces the general inherent resistance to the tubercle bacillus, and also 
the acquired local resistance. This reduction is proportional to the con- 
centration of silica present, but the exact mode of action cannot yet be 
determined. 

In a further paper, Vorwald emphasises that true assessment of a case 
of silicosis requires a knowledge of various facts: the composition of the 
inhaled dust, especially its silica content and size of particle; its atmospheric 
concentration; the duration of exposure, for which an accurate history of 
working conditions is essential; and the pathological changes which take 
place in a silicotic lung, so that these may be correlated with radiological 
appearances. 

The Director of the laboratory, Leroy Gardner, contributes three 
papers. That on the “ Atiology of Pneumoconiosis ”’ is a most helpful and 
critical review on all aspects of the subject to date, and opens up a field of 
ideas on which prophylaxis against this scourge of miners should be based. 
Emphasis is given to experimental work in which inhibition of the effects 
of silica has been demonstrated by mixture of the dust with other substances, 
notably small quantities of aluminium, but the difficulty of adopting this 
procedure as a practical measure in the present state of knowledge is 
stressed. 

The fact that the staff of a tuberculosis laboratory has devoted itself 
throughout the year to the study of silicosis indicates the great importance 
of the subject. Their material has been extensive, and their fine co- 
operation and experimental work provide a series of papers most valuable 
to the advancement of the knowledge of industrial dust disease. We hope 
that their skill and organisation may be yet further directed in these 
channels. 
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1938. The Fifty-Fourth Annual Medical Report of the Trudeau Sanatorium. 
Together with the Twenty-Second Collection of the Studies of the Edward L. 
Trudeau Foundation for Research and Teaching in Tuberculosis. 


This collected series of papers contains a notable variety of different 
aspects of tuberculosis, experimental and clinical, and several interesting 
points are raised, well worth the attention of the specialist. 

Steid] and Heise study a series of 100 tuberculous patients, estimating 
the occurrence of vitamin A deficiency by the biophotometric method. 
Their results do not give the high percentage of normal figures which, 
they point out, might be expected from previous reports of the very high 
vitamin A concentration in the livers of tuberculous patients, determined 
by the antimony chloride titration method. 

Jameson’s observations on 451 married tuberculous females seem to 
indicate that pregnancy and parturition do not have the notoriously ill 
effect in exacerbating phthisis which is usually assumed. He supports the 
view of Krause that possibly pregnancy, labour and the puerperium only 
affect a tuberculous woman adversely if she is biologically of a type who 
would tolerate such factors poorly, even if she were non-tuberculous. 

Amongst other papers, there are three which will be of value to the 
bacteriologist, dealing with methods of culture of tubercle bacilli in relation 
to type of colony, virulence and degree of acid-fastness. 

The clinician will be chiefly interested in Edsall’s remarks on the use 
of positive pressures in artificial pneumothorax therapy. He gives the 
indications for which this sometimes dangerous procedure was adopted in 
a small series of cases, and reckons definite improvement in about half 
the number. He admits the need for expert supervision of such patients, 
but doubtless some experts would have considerable misgivings and no 
little trepidation in adopting such treatment to improve a collapse inadequate 
because of indivisible adhesions. A larger series of comparative cases would 
be desirable. Does positive pressure, properly applied and maintained, 
increase the incidence of fatal complications; and does the end result 
obtained justify the means, before resorting to surgical procedures ? 
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